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Field of the invention 



The present invention relates to methods for automatically carrying out predetermined 
channel plan changes in a cellular network. 
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Background of the invention 

a r^mmnr, typa rrf ranvflntional mobile wireless communication system comprises a plu- 
10 rality of radio base stations, which are distributed over a certain geographical area. 

Communication with mobile end stations is transmitted through a local base station and 
on to a central network, which may be coupled to the public switched telephone network. 

In such systems, a cell can be defined as the local geographical area, in which commu- 
15 nication between a mobile end station and the base station in question can be carried 
out while meeting a set of predefined parameters. Such parameters could correspond to 
comparative measured signal strength values for signals transmitted between a mobile 
end station and a given base station and neighbouring base stations, respectively. The 
parameters may also relate to error rates. When so-called handover criteria are met, the 
20 mobile end station in question is handed over to a neighbouring base station. 

Each base station is allocated a certain group of frequencies or communication chan- 
nels, which are different from neighbouring cells. In this manner, it is accomplished that 
communication in a given cell is not disturbed by communication taking place in adjacent 
25 cells. 

Many cellular systems have an inherent ability to direct traffic to more base stations for a 
given locality. This feature can be used to allocate the mobile end station in question to 
the base station which presently has free capacity or - in case of a base station failure - 
30 to direct a given mobile to a properly operating neighbouring base station. This redun- 
dancy enhances of course the reliability of the system. 

However, radio spectrum is a sparse commodity and only a limited number of radio 
channels would normally be available to a given network provider. In order to utilise the 
35 allocated radio spectrum efficiently; frequencies or channels are typically re-used in a 
plurality of cells, which are situated at a certain minimum distance from one another. 



20 



Examples of such cell patterns wherein frequency re-use is implemented are for in- 
stance shown in prior art document W098/3551 9. 

5 For this type of cellular network, a certain frequency allocation plan for distributing al- 
lowed frequencies to the various cells are implemented at the planning stage of the net- 
work. Such frequency allocation plans are initially based on models, which may not cor- 
respond very well to reality. Therefore, they have to be revised once the network is put 
|nt0 co„ a , a . mnHifir a tinn S to the frequency plan are typically necessary. The 

10 frequency plan may also be modified in order to take account of network expansion or 
changes in the physical conditions. 

Many solutions exist for calculating appropriate cell plans. For instance prior art docu- 
ment EP-A-0 847 21 3 discloses a routine for assigning carrier frequencies to base sta- 
15 tions in a non-interfering manner. 

Methods for revising an existing cell plan are also known. Prior art document US-A-5 
603 085 discloses such a method. 



The implementation of a new cell plan in a network is typically handled by the network 
operator by programming various operations in the network management system con- 
trolling the base stations in the network. During the implementation, the operations in 
question partly block large proportions of the network and the traffic related thereto. This 
leads to comparatively long outage times, decreased quality of service and lost reve- 



25 nues. 



Summary of the invention 

30 One object of the invention is to decrease the time it takes to put a new predetermined 
cell plan into operation, thereby decreasing the adverse effects mentioned above. 

According to a first aspect of the invention, this object has been achieved by the subject 
matter defined in claim 1 , 

35 



2 



• 



The above object has furthermore been achieved in alternative ways as defined by 
claims 2 - 8, respectively. 



5 Brief descri ption of the figures 

Fig. I discloses a first embodiment of a routine for carrying out a cell plan change ac- 
cording to the invention, 

10 fig. II discloses a second embodiment of a routine according to the invention, 

fig. Ilia discloses a third embodiment of a routine according to the invention, 

fig. Illb discloses a third alternative embodiment of a routine according to the invention, 

15 

fig. IV discloses a fourth embodiment of the invention, 

fig. V discloses a complementing embodiment an initial routine according to the in- 
vention, 

20 

fig. 1 a discloses a first stage in the cell plan change according to the first embodiment, 

fig. 1 b discloses a second stage in the cell plan change according to the first embodi- 
ment, 

25 

fig. 2a relates to an excerpt from an exemplary current cell plan, 
fig. 2b relates to an excerpt from an exemplary new cell plan, 

30 fig. 3 is a scheme based on the cell plan change shown in fig. 2a and 2b using the 
second embodiment of the routine according to the invention showing the cell 
plan change being performed over time, 

fig. 4 is a scheme based on the cell plan change shown in fig. 2a and 2b using the 
35 third embodiment of the routine according to the invention showing the cell plan 

change being performed over time, 

3 



fig. 5 is a scheme based on the cell plan change shown in fig. 2a and 2b using the 
third alternative embodiment of the routine according to the invention showing 
the cell plan change being performed over time, 

fig. 6 is a scheme based on the cell plan change shown in fig. 2a and 2b using the 
fourth embodiment of the routine according to the invention showing the cell 
plan change being performed over time, and 



10 fig. 7 and 8 

are schemes based on the cell plan change shown in fig. 2a and 2b using the 
complementing embodiment and subsequently the second embodiment of the 
invention showing the cell plan change being performed over time. 
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i-tetaited description of the invention with rega rd to the drawings and tables 

The present invention is applicable to a cellular network having a structure similar to 
W098/35519 described above. However, in contrast to W098/35519. where predeter- 
mined bundles of channels are asserted to respective cells and are re-allocated between 
these, the present invention also refers to a situation where only some of the channels in 
a respective cell may be changed. 

According to the present invention, the cellular network is primarily defined by means of 
25 a plurality of equipments being distributed over a given area. The individual equipments 
are adapted to convey signals between mobile end stations in an area, i.e. cell, related 
to emission and reception conditions existing for the equipment and the handover criteria 
between cells. One or more equipments may form a cell. More neighbouring equipments 
using the same channel and sending the same information may form a "large" cell. 
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In the present context, changing cell plan means that channels are changed on the re- 
spective equipments. 

In the following, the term channel should be understood broadly as communication 
channel. The notion channel could refer to an individual channel or a group of channels. 
The notion term channel may for instance relate to frequencies, but could also relate to 



time slots in multiplexed systems. The notion co-channel refers to the same channel or 
group of channels being implemented on more equipments in different cells or equip- 
ments. 

5 In the following, it should be understood that each equipment might be allocated a new 
channel. For undertaking such a change from a current cell plan to a new plan, the fol- 
lowing steps will have to be carried out in each individual equipment. 

Pirct th* Anuipment is blocked or blocked from communicating on the current channel, 
10 i.e. the equipment is switched off. Then the channel change is effectuated on the equip- 
ment and subsequently the equipment is enabled, that is the equipment is turned on 
again and communication is now ready to take place on the channel switched to. 

The main object of the present invention is to facilitate a quick and disturbance free im- 
15 plementation of the cell change. 

Two extreme strategies can be envisaged. 

On one hand, it is clear that a channel change on all equipments simultaneously would 
have adverse effects on the network traffic, because the ability to choose alternative 
communication channels in the network - which is an inherent feature of most cellular 
networks - will not be utilised. Moreover, the network management system would nor- 
mally not be able to carry out such a vast task momentarily, because of limitations in 
processing power. 
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On the other hand, it is also clear that a cell change strategy wherein every single 
equipment is changed one at a time would result in adjacent cells are being allocated the 
same channels, which would disturb one another. 

For this reason, it will be necessary to block not only the given equipment under change, 
but potentially also other equipment that could or would disturb the given equipment un- 
der change. 

Therefore according to the invention, the following steps are carried out: 



35 
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determining a sequence order for how the equipment or channels should be changed, 
the sequence possibly being random, 

carrying out a subroutine in which 

5 

- selecting individual equipment or equipments according to the sequence order or ac- 
cording to those equipments which are presently blocked, 

- blocking the selected equipment, while blocking other equipment which could or would 

10 disturb the selected equipment, while effectuating the change of communication chan- 
nels on the selected equipment, 

- enabling the selected equipment, 

# 

15 - selecting a new equipment and repeating the above subroutine until all equipments 
which should change channel have been changed. 



These steps shall be further explained as set out by the routines #1, #2, #3a, #3b, #4 
20 and #0 below. 



First preferred embodiment 
25 Routine #1 

Fig. 1a and 1b relate to two stages in the implementation of a cell plan change using the 
first routine. These stages shall now be explained with reference to the flow diagram for 
the first routine shown in fig. I. It should be understood that each cell in fig. 1a and 1b 
30 might comprise a number of equipments each being adapted for being allocated a chan- 
nel. 

Fig. 1a shows a start cell being selected according to step 11. In the present case, this 
start cell corresponds to the first group of cells denoted by order number "1" and defined 
35 in accordance with step 12. 
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In step 13, all equipments in the above first group are blocked. 

In fig. 1 a a second group of cells denoted "2" having a celt border adjacent the first 
group identified and blocked in accordance with step 14 and 15. 

5 

In steps 16 and 17, the channels are changed in the first group of cells and the cells are 
subsequently changed. 

a^~*;„ 0 to ^ r a -n,w c^nri rtirsn firoun of cells are identified as those cells 
10 which are situated "on the outside" of the present second group of cells. This situation 
has been depicted by fig. 1b, showing the new first and second group of cells being de- 
noted "1" and "2", respectively. 
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The above steps 15 - 1 7 are repeated for this state. 

In this manner, the change of cell plan is being effectuated like rings spreading on the 
water. 

The analogy to water holds true if it is assumed that the cells are of the same size. It 
should be noted that the change in cell plan ends when the changes are reaching the 
boundaries of the network, in accordance with step 18. 

It should also be noted that the step 16 - perform channel changes in the first group of 
cells can be undertaken at any time between step 13 and 17 with the same effect. 

It should be noted that the above routine could be applied for many cell plan changes. 



The above routine may for instance be used for umbrella cell structures, i.e. plans incor- 
porating micro and macro cells, in such a way that respective first routines are applied 
30 on the macro cell layer and the micro layer starting from cells covering a given common 
area. Thereafter, the routines could spread in synchronisation; that is, the channel 
change proceeds either such that areas are blocked simultaneously or with a certain 
time lag. 



Second preferred embodiment 
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poutine #2 

In fig 2a and 2b, respectively a current and a new cell plan have been indicated for a 
given cell pattern consisting of a number of equipments. It should be understood that the 
cell plan and the change thereof are only exemplary. Typically, the cell plan would be 
much larger. Fig. 2a shows the current channels being allocated equipment 1-12, 
forming cells A - D, respectively and fig. 2b shows the channels changed to for the re- 
opootivo e q u ip m e nts 

Fig. II illustrates the second preferred routine according to the invention. 



Fig. 3 indicates how the changes according to routine #2 indicated in fig. II are, or should 
be, performed over time. Hence, fig. 3 represents the channel change sequence pro- 
15 duced by routine #2 for the given cellular network and channel change plan. 

The notion one "Inc* (increments) could relate to either a first sequence of steps, for in- 
stance comprising 23 - 24 - 25 - 26, c.f. fig. II. or a second sequence of steps, for in- 
stance 27 - 28 - 29, c.f. fig. II. Hence, the notion increments relate to the duration of the 
20 cell change process. 

In fig. 3, the notion "blc- means that the equipment in question is blocked. The notion *-" 
means that the equipment in question is continued being blocked. A number, for in- 
stance "4" means that the equipment has changed channel to channel no. 4 and that the 
25 equipment in question has been enabled, i.e. switched on. 

The steps according to the second routine shall now be explained with reference to the 
above figures and tables. 



30 Inc. 1 

In step 21, a consecutive equipment order number including an initial equipment order 
number is defined. This order number appears under the field "order" in the table fig. 3. 
In the present example, the consecutive number order happens to be defined by in- 
35 creasing numbers, but an arbitrary order could be chosen. 
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In increment 1 , the situation is as depicted in fig. 2a; i.e. the current cell plan is in exis- 
tence. 



Inc. 2 

In increment 2, step 22 the equipment order is set to 1 and in step 23 equipment number 
1 is "selected". 

l„ Jl up01, 0 olootodoq U ip m l i > nt1 ith l nrkPd I n stpp 25 thn fihanTK' is changed from 1 1 

10 to 4 (this effect not being visible in fig. 3) on the selected equipment 1 and the equipment 

using the channels changed to under the current cell plan is marked, i.e. equipment 4 

using channel 4. 

According to step 26, equipment 4 presently using marked channel 4 is also blocked. 



15 



20 



25 



inc. 3 



Provided that the new cell plan is not affected with disturbances perse, equipment 1 can 
change channel from 1 1 to 4, since channel 4 is blocked on other equipments. 



now 



This change Is put into effect by the enablement of the selected equipment 1 according 
to step 27. 

According to steps 28 - 29. the routine is continued with a new selected order number 2. 



Inc. 4 



Subsequently, in increment 4, steps 23 and 24, equipment 2 is selected and blocked. In 
step 25 the channel is changed on equipment 2 and channel 21. presently being used 
30 on equipment 2 is marked. 

In step 26 equipment 9 is also blocked, because equipment 9 currently uses the marked 
channel 21, which equipment 2 should change to according to the new plan. 

35 Inc. 5 
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In step 27, equipment 2 is enabled using channel 21, while equipments 4 and 9 continue 
being blocked. 



Inc. 6 



5 
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15 



The routine subsequently carries on with order number 3, relating to equipment number 
3. This equipment should remain using channel 8 and the channel is therefore not 
blocked and changed in accordance with steps 24 and 25. However, according to step 
Q5i channel 8 is marked 

Equipments 7 and 12, which presently use marked channel 8 are blocked according to 
steps 25 and 26. 

lnc7-25 

The routine is repeated with equipments 4 to 12 and then the routine is stopped in steps 
28 and 30. 

In the rightmost column of fig. 3 the number of blocked equipments using routine #2 on 
20 the cell plan change specified in figs. 2a and 2b has been indicated. The sum corre- 
sponds to the accumulated blocking time. It is seen that the sum is 55 for the shown ex- 
ample. 

It should be noted that the performance of channel changes in step 25 could be carried 
25 out in or after step 26 with the same effect. 

It should also be noted that the above routine could be directly applied for cell structures 
involving umbrella cells. 

30 Moreover, it should be understood that the channel change sequence, which is pro- 
duced by the above routine, would serve as input data to the network management sys- 
tem, which would carry out the changes in the specified way. 



35 Third preferred embodiment 
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Routine #3a 

A third routine has been shown in fig. Ilia and a table relating to the same cell plan 
change as set out in fig. 2a and 2b showing the incremental changes over time has been 
5 shown in fig. 4. 

The table in fig. 4 uses a corresponding terminology with the table in fig. 3 and it need 
therefore no further explanation. 

10 As can be seen from comparing fig. IHa with fig. II, the channel number used under the 
current cell plan is applied for determining the channel plan changing sequence instead 
of applying the equipment number as in routine #2. Please confer step 31 in fig. lila with 
step 21 in fig. II. 

15 inc. 1 

Accordingly, the routine #3a starts at increment 1, step 31 defining a consecutive order 
number, which could be arbitrarily selected. In step 32 the initial channel number in the 
consecutive order is set to 4. 

inc. 2 

In increment 2, step 33, equipment number 4, which happens to use channel number 4 
under the current cell plan, is selected. In step step 34 selected equipment 4 is blocked. 

In step 35, equipment 4 is changed to channel 12. No other equipments are presently 
using channel number 12 - no channels are marked, 

inc. 3 

In step 37, equipment 4 is enabled using channel 12. 
inc. 4 - 5 



20 



25 



30 



35 



The routine continues with new order number 5 according to steps 38 
equipment 5 using channel 5 is changed to channel 9. 

11 



• 39 such that 



m 



inc. 6 



The next order number is 6 corresponding to channel number 6. 

5 

Equipment 8 and 1 1 are presently using channel 6 and they are selected in step 33. Ac- 
cording to step 34, these equipments are blocked. Equipment 8 and 1 1 are to be 
changed to 7 and 21, respectively, which are marked according to step 35. 



10 Marked channels 7 and 21 are presently being used on equipments 2, 6 and 9, which 
are blocked according to step 36. 

Therefore, equipments 2, 6, 8, 9 and 1 1 are blocked in step 36. 
15 inc. 7 



In increment 7, step 37, selected equipments 8 and 1 1 are enabled. 



20 



Inc. 8 - 15 

Subsequently, the routine carries on in a similar fashion on order numbers 7, 8, 1 1 and 
21. 



It is seen that the above routine could be applied to any cellular network, such as ne- 
25 works comprising umbrella cells. 




Alternative to the third preferred embodiment 

30 In fig. Illb an alternative to the third routine has been disclosed. Alternative routine #lllb 
differs from routine Ilia only in that step 31 and 33 are replaced by step 31b and 33b, 
respectively. 

Instead of using the channel number order according to the current cell plan, the channel 
35 order number order according to the new cell plan is used for determining the channel 
change sequence. 

12 



In table 5, the sequence for the channel change implementation over time has been 
shown for the given example indicated on figs 2a and 2b. 

5 The functioning of this routine will appear clearly from a comparison of fig. 4 versus fig. 5 
and fig. Ilia versus fig. 1Mb, and the alternative routine shall therefore not be described 
further here. 



10 Fourth embodiment 

In fig. IV, a fourth routine according to the embodiment has been shown. In fig. 6, the 
individual steps according to the fourth routine shall be explained having regard to the 
example cell plan change shown in fig, 2a and 2b. 



15 



20 



25 



30 



Inc. 1 



According to step 41 , a random start equipment - number 8 - is chosen and this equip- 
ment is being selected according to step 42. 

In step 43, the selected equipment number 8 is blocked. In step 44 equipment 8 is 
changing channel from 6 to 7 and according to step 44 channel 7 is marked. According 
to step 45, the equipment presently using the marked channel under the current cell 
plan, i.e. equipments 2 and 6 are blocked. 

Inc. 2 

In step 46, equipment 8 is enabled and according to step 48, equipment 2, presently 
being blocked, is selected randomly. 

Optionally, the decision on which particular blocked equipment to select among more 
simultaneously blocked equipments, could be decided according to a predetermined 
equipment order or channel order sequence. 

35 However, in the present example equipment 2 is selected. 
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Inc. 3 



According to step 43, equipment 2 is re-blocked, which has no effect since it is already 
blocked. 

5 

According to step 44 channel 21 1 to be changed to for selected equipment 2, is marked. 
Accordingly, in step 45, equipment 9, presently using marked channel 21, is blocked. 

Then, in sten 46. eoninment 9 is finabled. 

10 

In step 48, equipment 6, presently being blocked is randomly selected and the above 
steps are repeated. 




Inc. 4 - 16 



15 

According to the present example, in increments 4-16 there are only blocked equip- 
ments available to select from in step 48 and equipments are chosen randomly in the 
following order: 9-7-12-1-4. 

20 However, in increment 16, step 48, no equipments are presently blocked and according 
to step 48 another equipment, here equipment number 5, is selected randomly among 
the two equipments 5 and 1 1 which have not been changed yet. 

Again, the choice could be made subject to a particular equipment order or channel or- 
25 der sequence. 

Inc. 17, 18 

Equipment 5 is blocked, changed and enabled. 

30 

Inc. 19, 20 

Equipment 11, being the last equipment to be changed is blocked, changed and en- 
abled. 

35 

14 



Complementing embodiments 

The above routines #2, #3a, #3b and #4 may be combined with the following routine #0, 
shown in fig. V, whereby routine #0 is preferably carried out prior to the above routines. 

5 

The initial routine #0 aims at reducing the number of blockings in the channel change 
sequence. 

Initial routine #0 shall now be explained for the given example s hown in figs 2a and Ph 

10 with reference to the tables shown in figs. 7 and 8. 

In fig. 7, the initial routine #0 is initially applied. 

Inc. 1 - fig. 7 

15 

According to step 111 an initial group of equipments comprising equipments that shall 
not be changed and equipments that shall be changed to a channel, which is not used 
under the current cell plan is defined. 

20 For the given example, equipments 3 and 10 shall not be changed and equipments 4, 5, 
7 and 12 shall change channel to channels not used under the new cell plan. These 
equipments are defined as belonging to the initial group. 



25 



In step 112, those equipments of the initial group that shall be changed are blocked. 

Inc. 2 -fig. 7 



In step 113, the equipments in the initial group are enabled. 

According to step 1 15 the initial group of equipment are excluded from further change 
30 and any of the routines 2#, #3a, #3b or #4are carried on with on this basis. 

In the present example, routine #2 is carried out next and the initial group of equipments 
is therefore excluded from the consecutive sequence order. 

35 Inc. 1 - fig. 8 



15 



According to step 21 of fig. II, a consecutive sequence order is defined by the following 
equipment number order: 1 , 2, 6, 8, 9 and 11. 



10 



The routine is performed as explained under Fig. 3. 



Further embodiments 



It ohould bo ynderstQOd that it wnnlrl hfi pnfifiihlft 1Q combine routine #0 with the above 
routines #1, #3a, #3b and #4 in the same manner as with routine #2. 



It should also be understood that the above routines might be combined in other ways of 
what has been explicitly described above. It would for instance be possible to incorpo- 
rate steps of the initial routine #0 into the routines #1 , #2, #3a, #3b and #4. It would also 
15 be possible to combine for instance elements of routines #3a and #4, with one another. 

An advantageous embodiment, consists of a combination of routines #0, #1 and #4, ac- 
cording to which larger geografical areas or rings are selected subsequently in analogy 
with routine #1 and whereby, within these larger areas, the change plan is effectuated by 
20 first performing routine #0 and then performing routine #4. Other combinations can also 
be envisaged. 

According to a further embodiment of the invention, the above channel changes follow- 
ing from some or all of the above routines could be tested - i.e. simulated before being 
25 chosen to be carried out - for a given network and a given channel plan change. 

The blocking time for the various options could be calculated and the option, which 
yields the lowest result, could be chosen. 

30 This examination of an appropriate routine for the given circumstances could moreover 
extend to testing various arbitrary consecutive order number lists as defined in step 21 of 
routine #2, step 31 in routine #3a, step 31b in routine #3b for example. 

Moreover, tests could be accomplished for combinations of the routines #0, #1 #2, #3a, 
35 #3b and #4. 
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The particular routine, or combination of routines, accomplishing the channel change 
sequence with the lowest number of blockings or the most appropriate changing time is 
advantageously chosen. 



17 



Patent claims 
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Method for implementing channel changes from a current plan to a new predeter- 
mined plan in a cellular network comprising a plurality of cells, each cell corre- 
sponding to at least one equipment, to which a channel may be allocated for 
communicating signals to and from mobile end stations in the cell; 

each equipment in the network being adapted for receiving channel change infor- 
mation; blooking oporation; performing r rhannfil nhanflfi according to the prede- 



10 termined new channel plan and enabling operation; the method comprising the 

steps of 

determining a sequence order for how the equipment or channels should be 
changed, the sequence possibly being random, 

15 

carrying out a subroutine in which 

- selecting individual equipment or equipments according to the sequence order or 
according to which equipments are presently blocked, 

- blocking the selected equipment, while blocking other equipment which could or 
would disturb the selected equipment, while effectuating the change of communi- 
cation channels on the selected equipment, 

25 - enabling the selected equipment, 

- selecting a new equipment and repeating the above subroutine until all equip- 
ments which should change channel have been changed. 



35 



2. Method for implementing channel changes from a current plan to a new predeter- 
mined plan according to claim 1 , whereby the method comprises the steps of 

initially selecting at least one start cell in the cellular network; 

defining a first group of cells (1) comprising only the start cell(s) (12), 

18 



blocking equipment that shall be changed in the first group of cells (1 3), 
performing a sub-routine carrying out the following steps: 

- identifying a second group of cells (2) not identified previously and having a cell 
border being adjacent the first group of cells (1 , 14), 

blackiog equipment thai h » H^nn^d in the second group of cells (2, 15) 



10 while performing changes from the current cell plan to the new cell plan on equip- 

ment in the first group of cells (1 > 1 6), 

- enabling the first group of cells (1 , 1 7), 

15 repeating this procedure with a new first group of cells being equal to the second 

group of cells (1:=2) until all cells have been changed (18, 19). 



20 3. Method for implementing channel changes from a current plan to a new predeter- 
mined plan according to claim 1 , whereby the method comprises the following 
steps 

defining a consecutive equipment number order and selecting an initial order num- 
25 ber(21); 

£ setting a selected equipment number equal to the initial order number (22); 

. performing a sub-routine wherein the following steps are carried out 

- selecting equipment with selected order number; 



30 



- blocking the equipment or equipments with the selected order number that shall 
be changed (24); 



35 
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- changing channel in selected equipments according to the new cell plan while 
marking the channel or channels to be used under the new cell plan (25) while 
blocking the equipments presently using the marked channels under the current 
cell plan (26); 

5 

- enabling selected equipment or equipments (27); 

repeating the routine setting the selected order number equal with the subsequent 

cr w ?r nnmhnr (QQ) until no rurter niimhftr.Q flrg left fPfll 

10 



15 
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4. Method for implementing channel changes from a current plan to a new predeter- 
mined plan according to claim 1 , comprising the steps of 

defining a consecutive channel number order for the current cell plan and selecting 
an initial order number (31); 

setting a selected channel number equal to the initial order number (32); 
performing a sub-routine wherein the following steps are carried out 

- selecting the equipment or equipments having a channel with the selected order 
number under the current cell plan (33); 

- blocking selected equipment that shall be changed (34); 



- changing channel according to the new plan in selected equipments (35) while 
marking the channel or channels changed to and blocking the equipments pres- 

30 ently using the marked channels under the current cell plan (36); 

- enabling selected equipments (37); 

repeating the routine setting the selected order number equal with the subsequent 
35 order number (39) until no order numbers are left (38). 
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5. Method for implementing channel changes from a current plan to a new predeter- 
mined plan according to claim 1, comprising the steps of 

5 

defining a consecutive channel number order for the new cell plan and defining an 
initial order number (31 b); 

rotting - catoctad ctoooal cumhet equal tn thn initial order number (32); 
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15 



30 



performing a sub-routine wherein the following steps are carried out 

- selecting the equipment or equipments getting a channel with the selected order 
number under the new cell plan (33b); 

- blocking selected equipment that shall be changed (34); 



- changing channel according to the new plan in selected equipments (35) while 
marking the channel or channels changed to and blocking the equipments pres- 

20 ently using the marked channels under the current cell plan (36); 

- enabling selected equipments (37); 

repeating the routine setting the selected order number equal with the subsequent 
25 order number (39) until no order numbers are left (38). 



6. Method for implementing channel changes from a current plan to a new predeter- 
mined plan according to claim 1, comprising the steps of 



selecting a start equipment or channel (41 , 42) 
performing a sub-routine wherein the following steps are carried out 
35 - blocking selected equipment that shall be changed (43), 



21 



- changing channel in selected equipments according to new cell plan, while 
marking the channel or channels changed to and blocking the equipments pres- 
ently using the marked channels under the current cell plan (44, 45), 

- enabling selected equipments (46), 

repeating, until all channels have been changed, the above subroutine on an 
equipment that is presently blocked; and if no equipments are blocked then se- 
lecting another equipment that shall be changed (47, 48). 



10 

7. Method for implementing channel changes from a current to a new celt plan and 
being adapted to be carried out prior to or in combination with the methods ac- 
cording to any preceding claim, wherein the following steps are carried out: 

15 

defining an initial group of equipments comprising equipments that shall not be 
changed and equipments that shall be changed to a channel which is not used un- 
der the current cell plan (111); 

20 blocking equipments that shall be changed in initial group (112); 

performing channel changes on equipment in initial group (1 13); 

enabling equipments in initial group of equipments (114); and 

excluding equipments from initial group from being processed further (115). 



25 



8. Method for implementing channel changes from a current to a new cell plan ac- 
30 cording to any previous claim, involving that at least two of the methods according 

to any of the above claims are carried out for testing purposes, whereby the results 
appearing from the comparative tests are used to determine which channel plan 
change according to the respective methods should be used to implement the 
given channel plan change. 
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Fig. II - Routine #2 
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Fig. Ilia - Routine #3a 
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Fig. 1Mb - Routine #3b 
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Fig. IV - Routine #4 
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Fig. 3 - Routine #2 
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Fig. 4 - routine #3a 
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Fig. 5 - Routine #3b 
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Fig. 6 - Routine #4 
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Fig. 7 - Routine #0 
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Fig. 8 - Routine #0 + #2 
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